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of the image  must be smaller 1 than   the   natural "iglitness.    The ratio H : ffQ comes out the same in this case before, since the inclination to the axis of the image rays is ^a.11 when the image lies at a sufficient distance from the eye t»e clearly visible.
If the image ds' of a luminous surface ds lies at the distance f*~om the exit-pupil (i.e. from the eye, since the latter is to - placed at the position of the exit-pupil), then # tan U1 is ^ radius of the exit-pupil, 2 £7' being the angle of projection "the image (in air). Hence, replacing sin U' by tan U1 ', the tio of the brightness H of the image to the natural brightness o of the source when the radius of the exit-pupil is smaller the radius p of the pupil of the eye is
H      £2 sin2 V
by the law of sines (equation (78)), the index n' of the ia.ge space being equal to unity,
H      6W sin2 U    ds
^=        f         5p,     ....     (84)
which ds is the element conjugate to ds' and whose limiting ys make an angle U with the axis of the instrument. Let n : the index of refraction of the medium about ds, then f. (80)) n sin U = a is equal to the numerical aperture of e system, ds' : ds is the square of the lateral magnification
tlie instrument.    Representing this by V, (84) becomes
H
his equation holds only when H < H0. It shows clearly the fluence of the numerical aperture upon the brightness of the lage, and is of great importance in the theory of the micro-ope.
The magnification which is produced by an optical instru-ent when its exit- pupil is equal to the pupil of the eye, i.e.f page 87, the brightness of the source is entirely independent of its position provided the wliole pupil of the eye is filled with rays, it follows that the brightness of the image is equal to the natural brightness of the source. But if the exit-pupil is smaller than the pupil of the eye, the latter is not entirely filled with rays, i.e. therce lies in a medium of index n = i. Hence the result: Provided no losses take place by reflection and absorption indium (immersion fluid) of greater index n'. The quantity of light which therefore enters thesical concepts will here be avoided in order not to forsake entirely the domain of geometrical optics.
